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PURPOSE: To achieve high engine performance by providing an 
engine valve system with a valve lifting amount adjusting mechanism 
and a variable valve timing mechanism for achieving at least two 
kinds of valve timing by the same lifting amount in an uncomplicated 
but compact form. 

CONSTITUTION: A cam follower 33 actuated by being slid and 
brought into contact with a driving cam 41 driven, by following the 
rotation of an engine is relatively rotatably supported on an 
eccentric shaft 31 normally/reversely rotatably supported on an 
engine main body. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the moving valve mechanism of an internal 

combustion engine. 

[0002] 

[Description of the Prior Art] In the internal combustion engine used for an automobile etc., in order 
to fully demonstrate the engine performance of engines, such as high-speed performance-traverse 
ability and a fuel consumption property, according to the engine operation condition, for example, an 
engine speed, the moving valve mechanism which can change closing motion valve timing and the 
amount of valve lifts (whenever [ valve-opening ]) is known by JP,2-39505,U etc. 
[0003] A rocker arm is infixed between the actuation cam driven by engine revolution, and the 
inverted cam which contacts an inlet valve or an exhaust valve, and he carries out the variation rate 
of the supporter of this rocker arm according to an engine speed, and is trying for this to adjust the 
amount of lifts and closing motion valve timing of an inlet valve or an exhaust valve in the moving 
valve mechanism of the above-mentioned official report. 
[0004] 

[Problem(s) to be Solved by the Invention] However, since the displacement directions of a rocker 
arm supporter are only 1 shaft orientations, when, as for the conventional moving valve mechanism, 
the displacement location of a rocker arm supporter is decided, a valve-lift curve will be uniquely 
determined, as shown in drawing 7 . although valve-opening initiation timing will be rash in the 
valve-lift curve shown in such drawing 7 if the amount of valve lifts is changed to the maximum lift 
point a' side of the maximum valve-lift curve — reverse — clausilium completion timing — late — 
becoming — moreover, the amount of valve lifts — minimum lift point b f of the minimum valve-lift 
curve — although valve-opening initiation timing will become late if it is made to change to a side, 
clausilium completion timing can perform only one kind of accommodation of becoming early. 
Therefore, valve-opening initiation timing and clausilium completion timing are simultaneously 
shifted in this direction, keeping the amount of valve lifts constant, and a response is difficult to both 
bring forward or make it late. 

[0005] The place which this invention was made based on the situation mentioned above, and is 
made into the object is not complicated, and serves as and equips a compact with both the functions 
of the amount regulatory mechanism of valve lifts, and the adjustable valve timing device in which a 
degree of freedom is high, and is to offer the moving valve mechanism of an internal combustion 
engine with which a higher engine performance is obtained. 
[0006] 

[Means for Solving the Problem] the eccentric shaft with which said cam follower was supported to 
revolve with the moving valve mechanism of the engine of this invention by the engine in the 
moving valve mechanism of the internal combustion engine equipped with the cam follower which is 
infixed between the actuation cam driven by the internal combustion engine, and this actuation cam, 
an inlet valve or an exhaust valve, and carries out the closing motion valve of said inlet valve or 
exhaust valve with the driving force of said actuation cam in order to attain the above-mentioned 
object — relativity — it is characterized by to be supported rotatable. 

[0007] As for an eccentric shaft, at this time, it is desirable to be supported to revolve by the engine 
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so that a forward revolution and counterrotation may be possible, moreover, a cam follower — an 
eccentric shaft — relativity — the rocker arm supported rotatable and the inverted cam in which is 
supported by the engine rotatable and rotation actuation is carried out by the rocker arm and which 
carries out the closing motion valve of an inlet valve or the exhaust valve may be had and 
constituted. 

[0008] Moreover, it is desirable to infix a roller in the slide contact side of the rocker arm which 
****s for an actuation cam. Furthermore, as for a cam follower, it is desirable to drive by the 
inverted cam, and for an end to be supported by the hydro rushes adjuster, to have and constitute the 
2nd rocker arm to which the other end contacts an inlet valve or an exhaust valve, and to infix a 
roller in the slide contact side of this 2nd rocker arm. 
[0009] 

[Function] the eccentric shaft with which the cam follower which operates in slide contact with the 
actuation cam driven with a revolution of an engine was supported to revolve by the engine »" 
relativity — since it is supported rotatable, by rotating this eccentric shaft, a cam follower rocks and a 
contact part with this cam follower, an actuation cam and this cam follower and an inlet valve, or an 
exhaust valve moves. Thereby, while an inlet valve or an exhaust valve is changed to the amount of 
valve lifts, in the amount of the same valve lifts, two kinds of closing motion valve timing modes, 
both the cases where both the valve-opening timing and ciausiiium timing of a bulb arc brought 
forward, and when being delayed, are obtained. 
[0010] 

[Example] Hereafter, one example of this invention is explained based on drawing 1 thru/or drawing 
7 . Drawing 1 shows the sectional view by the side of the inlet valve of the moving valve mechanism 
of the double overhead cam 4 bulb engine with which one example of this invention is applied. It is 
arranged so that it may become axial symmetry to an alternate long and short dash line 60 about an 
exhaust valve side, but since configurations are an inlet- valve side and abbreviation identitas, it does 
not illustrate here. 

[001 1] A moving valve mechanism consists of two intake valves (inlet valve) 5, swing arms (the 2nd 
rocker arm) 10, swing cams (inverted cam) 20 and rocker arms 33, and actuation cam 41 grade, is 
located in the upper part of the engine combustion chamber 8, and is arranged in the interior of the 
cylinder head section (engine) 1 which consists of cylinder HEDDOROA 2, the cylinder head upper 
3, and the cam cap 4. A swing arm (the 2nd rocker arm) 10, a swing cam (inverted cam) 20, and 
rocker arm 33 grade are driven by the actuation cam 41 here, and the cam follower which carries out 
the closing motion valve of the intake valve 5 is constituted. 

[0012] As for each intake valve 5 which performs a free passage or cutoff with the inhalation-of-air 
path 9 and combustion chamber 8 which inhale mixed gas, the swing arm 10 is in contact with a 
mounting eclipse and each of each intake valve 5 in the swing-arm point 1 1 at cylinder 
HEDDOROA 2 through a valve spring 6 and a retainer 7. The end face of each swing arm 10 is 
supported pivotably by the pivot section 16 of the hydro rushes adjuster (HLA) 15, mostly, it ****s 
in each cam sections 23 and 24 of a swing cam 20, and the roller 12 of each swing arm 10 which 
mitigates the frictional resistance at the time of sliding is infixed in the center section. If a clearance 
is generated between a swing arm 10, an intake valve 5 or a roller 12, and a swing cam 20, the hydro 
rushes adjuster (HLA) 15 will be an adjusting device which operates so that this clearance may be 
lost, and will have prevented that the noise occurs at the time of swing-arm 10 actuation. 
[0013] The cam shafts 20a and 20a which the cam sections 23 and 24 of the right and left which 
**** on a roller 12 are formed in one through the slide contact section 21 as they are shown in 
drawing 2 , and are prolonged at a level with the method of outside from the side face of each cam 
sections 23 and 24 are supported to revolve by the contact side of cylinder HEDDOROA 2 and the 
cylinder head upper 3 considering the central point 22 as a rotation core. Each cam section 23 and 
the slide contact section 21 prepared among 24 **** to a rocker arm 33. 
[0014] The end face section 33a is supported by the rocker shaft 30 rotatable, and it is in slide 
contact with the slide contact section 21 of a swing cam 20 as point 33b mentioned the rocker arm 33 
above. The hole of a top-surface- view square is penetrated and formed in the center section of the 
rocker arm 33, it ****s for the actuation cam 40 in this hole, and the roller 35 which mitigates 
frictional resistance is infixed. 
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[0015] The disc- like eccentric section (eccentric shaft) 31 makes a rocker shaft 30 deflect the central 
point 34 from the central point 32 of the medial axis, and it is formed in one. Fitting of the eccentric 
section 31 of this rocker shaft 30 is carried out to hole 33c drilled in end face section 33a of a rocker 
arm 33, and the ends of a rocker shaft 30 are supported to revolve by the contact side of the cylinder 
head upper 3 and the cam cap 4 considering the central point 32 as a center of rotation. 
[0016] According to a deflection with the central point 32 and the central point 34, if a rocker shaft 
30 rotates, the central point 34 will move the surroundings of the central point 32. In connection with 
this, the rocker arm 33 rotated as a core will rock the central point 34 according to the revolution of a 
rocker shaft 30. Moreover, the rocker shaft 30 is equipped with the torsion coil spring 37 for pressing 
the swing cam 20 that there is always no clearance in a rocker arm 33 side, and die end is in contact 
with the stopper section 38 prepared in the cylinder head upper 3. Also when a clearance is generated 
between the actuation cam 41 and a roller 35, this torsion coil spring 37 acts so that this clearance 
may be lost. 

[0017] The actuation cam 41 is formed in the contact side of the cylinder head upper 3 and the cam 
cap 4 in the central point 42 at the cam shaft 40 and one which were supported to revolve as a center 
of rotation, and this cam shaft 40 is connected to the engine crankshaft (not shown) pivotable 
through the sprocket (not shown) and the chain, or the belt (not shown). Thereby, it rotates 
synchronizing with a revolution (crank angle) of a crankshaft, and the actuation earn 41 is made to 
rock a rocker arm 33. And the swing cam 20 operated through a rocker arm 33 makes two intake 
valves 5 open and close simultaneously through a swing arm 10. 

[0018] Such a swing cam 20 is effective when putting in order and arranging two or more intake 
valves 5 to one combustion chamber 8, and since it does not need to form the actuation cam 41 and a 
swing cam 20 for every intake valve, it can be constituted in a compact, without components mark's 
decreasing and complicating a moving valve mechanism. Drawing 3 is the schematic diagram 
showing the anchoring condition to the cylinder head section (engine) 1 of a cam shaft 40, a rocker 
shaft 30, and a swing cam 20. As mentioned above, a cam shaft 40 and a rocker shaft 30 are 
supported to revolve so that each central point 42 and 32 may be in agreement with the contact side 
location of the cylinder head upper 3 and the cam cap 4, and the swing cam 20 is supported to 
revolve so that the central point 22 may be in agreement with the contact side location of cylinder 
HEDDOROA 2 and the cylinder head upper 3. 

[0019] Thus, by preparing the support section in cylinder HEDDOROA 2, the cylinder head upper 3, 
and the contact side of the cam cap 4, structure is easy and serves as a good cheap moving valve 
mechanism of maintenance nature. With moreover, ****** which stops engine height low so that it 
can apply to various types of a car by having arranged the cam shaft 40 and the rocker shaft 30 to 
juxtaposition on the contact side of the cylinder head upper 3 The bolts 60 and 61 which combine 
cylinder HEDDOROA 2 and the cylinder head upper 3, and the bolt 62 which combines the cylinder 
head upper 3 and the cam cap 4 Arrangement becomes possible easily in the location which does not 
interfere in cam-shaft 40 grade, and sufficient cylinder head section reinforcement which can be 
equal also to a high-speed revolution of an engine can be obtained. 

[0020] Drawing 4 is the decomposition perspective view having shown the above-mentioned moving 
valve mechanism in three dimension, and, thereby, explains the actuation as the amount regulatory 
mechanism of valve lifts and adjustable valve timing device of the driving gear of a rocker shaft 30, 
and a moving valve mechanism in more detail. Revolution actuation of the rocker shaft 30 is carried 
out by inside installation or the external ****** drive motor 50 at an engine. The end of a rocker 
shaft 30 is connected to the shaft 53 through the spur gears 54 and 55 of a couple with a 
predetermined reduction gear ratio, and this shaft 53 is connected to the drive motor 50 through the 
worm gearings 51 and 52 with a predetermined high reduction gear ratio of a couple. A rocker shaft 

30 makes actuation of a drive motor 50 suspended [ control unit ], when the electronic control unit 
(not shown) which the revolution location is detected and carries out various kinds of control with 
the position sensor 55 by which the rocker shaft 30 was attached in the shaft 53 detects having 
rotated to the predetermined location or the predetermined include angle. 

[0021] Thus, a rocker shaft 30 rotates, if the rocker arm 33 to which fitting of the eccentric section 

31 was carried out rocks, a slide contact location with a rocker arm 33, the actuation cam 41 , and a 
swing cam 20 moves, it will be the rocker arm 33 by the actuation cam 41, or the actuation initiation 
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stage of the swing cam 20 by the rocker arm 33 and travel will change. The closing motion valve 
timing and the amount of valve lifts of an intake valve 5 which operate through the swing arm 10 
supported by the hydro rushes adjuster (HLA) 15 by this are made to change, and the inhalation-of- 
air timing and inspired air volume of mixed gas can be adjusted. 

[0022] Drawing 5 is a setting-out location (1) for 90 degrees of every angles of rotation of the 
eccentric section 31 set up according to the revolution of a rocker shaft 30. - (4) It is shown drawing 
and the rocker shaft 30 shows that normal rotation or an inversion is possible also in which setting- 
out location. Moreover, drawing 6 is a setting-out location (1) of the eccentric section 31 shown in 
drawing 5 . - (4) It is the graph which responded and showed the amount of valve lifts of the 
changing intake valve 5, and the relation of closing motion valve timing (crank angle). 
[0023] (1) shown in this drawing 6 - (4) A curve is a setting-out location (1) shown in drawing 5 . - 
(4) Setting-out location which it corresponds and the eccentric section 31 of a rocker shaft 30 shows 
as the continuous line of drawing 5 (1) When valve opening of an intake valve 5 is sometimes 
started, the amount of valve lifts is the maximum valve-lift curve (1) similarly shown as a continuous 
line. It changes so that it may draw. Therefore, when an engine with which it becomes difficult for a 
motion of an intake valve 5 to follow inhalation of air is in a high-speed revolution, it is the setting- 
out location of the eccentric section 31 (1) By carrying out and attaining the maximum valve lift, 
sufficient inspired air volume is realizable. 

[0024] Setting-out location which the eccentric section 31 shows with an alternate long and short 
dash line on the other hand (4) It is the minimum valve-lift curve (4) same [ sometimes / of valve 
lifts ] and shown with an alternate long and short dash line. It changes so that it may draw. This 
minimum valve-lift curve (4) The maximum valve-lift curve (1) It receives and the amount of valve 
lifts has become what has a short valve-opening period few on the whole and simultaneous. 
Therefore, when the engine with which the response of inhalation of air can be to some extent good 
for a motion of an intake valve 5, and it can follow it is a low-speed revolution, it is the setting-out 
location of the eccentric section 31 (4) By carrying out, overlap with the clausilium timing of an 
exhaust side can be made small, and an inhalation-of-air loss can be lessened. 
[0025] Here, it is the maximum valve-lift curve (1). The shown maximum lift point a and the 
minimum valve-lift curve (4) Since the shown maximum lift point b is attained at an abbreviation 
coincidence term, The minimum valve-lift curve (4) Valve-opening initiation timing is the maximum 
valve-lift curve (1). As opposed to being behind compared with it at the time It is conversely rash in 
clausilium timing, and the variation of such timing serves as an equal mostly by the initiation timing 
and clausilium timing side. 

[0026] Setting-out location which the eccentric section 31 of a rocker shaft 30 shows with a broken 
line (2) Or setting-out location shown with a two-dot chain line (3) Medium valve-lift curve shown 
in a case with a broken line, respectively (2) Or medium valve-lift curve shown with a two-dot chain 
line (3) Though the amount of valve lifts in the maximum lift point (Point c or Point d) is [ like ] the 
same, two kinds of curves which differed in the achievement stage will be drawn. 
[0027] The eccentric section 3 1 is a setting-out location (2). For the stage with which the maximum 
lift point c is attained at a case, a setting-out location is (1). Or (4) It becomes later than the 
maximum lift point a and b achievement stage, and, on the other hand, is a setting-out location (3). 
The stage when the maximum lift point d is attained becomes a case earlier than the maximum lift 
point a and b achievement stage. In this case, the cam configuration of the actuation cam 41 is a 
curve (2) since it does not change. Curve (3) Since it can consider that a configuration and a bulb 
valve-opening period are almost the same, it is a curve (2). The maximum lift point c and curve (3) 
The difference of the achievement stage of the maximum lift point d is a setting-out location (2). (3) 
It becomes the bulb valve-opening initiation timing difference of a between, or a clausilium timing 
difference. 

[0028] Therefore, as shown in drawing 7 , the achievement stage of maximum lift point c' as 
compared with the medium valve-lift curve of the conventional moving valve mechanism which is 
almost the same as the stage of maximum lift point a 1 of the maximum valve-lift curve, or maximum 
lift point b' of the minimum valve-lift curve Curve (2) If it is and is in the difference of the 
achievement stage of the maximum lift point c and c ! , and a curve (3), only the difference of the 
achievement stage of the maximum lift point d and c 1 becomes a thing in the condition that closing 
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motion valve timing shifted to a front or the back. 

[0029] Thus, it sets in the medium valve-lift condition, and is a setting-out location (2) about the 
eccentric section 31 of a rocker shaft 30. Or (3) By setting up, closing motion valve timing of an 
intake valve 5 can be made into two kinds. For example, in the medium-speed revolution region 
where an engine speed is comparatively high, it is a setting-out location (2) about the eccentric 
section 31. Without increasing the amount of overlap with exhaust air timing by carrying out and 
delaying some inhalation-of-air timing, also after a piston (not shown) reaches a bottom dead point, 
inhalation of mixed gas can be performed further, and improvement in a charging efficiency can be 
aimed at. In the medium-speed revolution region where a heavy load is required of an engine speed 
comparatively low on the other hand, it is a setting-out location (3) about the eccentric section 3 1 . 
Without reducing the amount of inhalation of mixed gas by carrying out and bringing forward some 
inhalation-of-air timing, the back run to the inhalation-of-air path 9 of the mixed gas in a 
compression stroke can be lessened, and compression of sufficient mixed gas can be realized. 
[0030] By the way, the predetermined location of the eccentric section 31 of a rocker shaft 30 An 
angle of rotation as shown in above-mentioned drawing 5 is a setting-out location (1) in every 90 
degrees. - (4) Not only in a case Although the moving valve mechanism of an inspired air flow path 
was explained as a subject since optimum control fitted to the engine property was performed under 
being able to set up freely based on parameters, such as an engine speed, and supervising an engine 
output etc. by the electronic control unit Since the configuration is the same also about an exhaust 
side, the same operation and effectiveness will be acquired about the displacement of combustion 
gas, and exhaust air timing, and explanation is omitted here. 

[0031] In addition, in this example, although the swing cam 20 was constituted so that it might be 
supported to revolve by the cylinder head section 1, it may be formed in a rocker arm 33 and one, 
without being restricted to this. Moreover, all the components of the cam follower of a swing arm 10, 
a swing cam 20, and swing cam 20 grade are made to coalesce, and it is good also as a cam follower 
of the integral which carries out the same operation, and you may make it form a swing cam 20 in a 
swing arm 10 and one. 
[0032] 

[Effect of the Invention] As mentioned above, the actuation cam which is driven by the internal 
combustion engine according to this invention, In the moving valve mechanism of the internal 
combustion engine equipped with the cam follower which is infixed between this actuation cam, an 
inlet valve, or an exhaust valve, and carries out the closing motion valve of an inlet valve or the 
exhaust valve with the driving force of an actuation cam the eccentric shaft with which the cam 
follower was supported to revolve by the engine — relativity, since it was made to be supported 
rotatable By rotating this eccentric shaft, a cam follower can be made to be able to rock and the 
variation rate of the part where this cam follower, an actuation cam, this cam follower and an inlet 
valve, or an exhaust valve contacts can be carried out. By this It is possible for it not to be 
complicated, and to serve as and equip a compact with both the functions of the amount regulatory 
mechanism of valve lifts and the adjustable valve timing device in which a degree of freedom is 
high, and to obtain a higher engine performance. 

[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] the eccentric shaft with which said cam follower was supported to revolve by the engine in 
the moving valve mechanism of the internal combustion engine equipped with the cam follower 
which is infixed between the actuation cam driven by the internal combustion engine, and this 
actuation cam, an inlet valve or an exhaust valve, and carries out the closing motion valve of said 
inlet valve or exhaust valve with the driving force of said actuation cam relativity — the moving 
valve mechanism of the internal combustion engine characterized by being supported rotatable. 
[Claim 2] said cam follower — said eccentric shaft — relativity — the moving valve mechanism of the 
internal combustion engine according to claim 1 characterized by having the rocker arm supported 
rotatable and the inverted cam in which is supported by said engine rotatable and rotation actuation 
is carried out by said rocker arm, and which carries out the closing motion valve of said inlet valve 
or exhaust valve. 

[Claim 3] The moving valve mechanism of the internal combustion engine according to claim 2 
characterized by infixing a roller in the slide contact side of said rocker arm which ****s for said 
actuation cam. 

[Claim 4] Said cam follower is the moving valve mechanism of the internal combustion engine 
according to claim 2 or 3 characterized by having the 2nd rocker arm to which it drives by said 
inverted cam, an end is further supported by the hydro rushes adjuster, and the other end contacts 
said inlet valve or exhaust valve. 

[Claim 5] The moving valve mechanism of the internal combustion engine according to claim 4 
characterized by infixing a roller in the slide contact side of said 2nd rocker arm which ****s to said 
inverted cam. 

[Claim 6] It is the moving valve mechanism of the internal combustion engine according to claim 4 
or 5 which is applied to the internal combustion engine which has two or more inlet valves or 
exhaust valves, and is characterized by equipping said inverted cam with the sliding section which 
****s to said rocker arm, and two or more cam sections which contact said 2nd rocker arm arranged 
in each of said two or more inlet valves or an exhaust valve. 

[Claim 7] Said sliding section is the moving valve mechanism of the internal combustion engine 
according to claim 6 characterized by being arranged among said two or more cam sections. 
[Claim 8] For said eccentric shaft, 7 is [ claim 1 characterized by being supported to revolve by said 
engine so that a forward revolution and counterrotation may be possible thru/or ] the moving valve 
mechanism of the internal combustion engine of a publication either. 

[Claim 9] The moving valve mechanism of the internal combustion engine according to claim 2 
characterized by having the spring member which energizes said inverted cam to said rocker arm 
side. 

[Claim 10] Said engine is the moving valve mechanism of the internal combustion engine according 
to claim 2 characterized by having equipped the top face of cylinder HEDDOROA and this cylinder 
HEDDOROA with the cam cap by which installation immobilization is carried out on the top face of 
the cylinder head upper by which installation immobilization is carried out, and this cylinder head 
upper, having made said actuation cam and said eccentric shaft support to revolve with the contact 
side of a cylinder head upper and a cam cap, and making said inverted cam support to revolve with 
the contact side of a cylinder head upper and cylinder HEDDOROA. 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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[Drawing 3] 
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[Drawing 5] 
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[Drawing 7] 




[Translation done.] 
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